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Quiescent Crohn’s Disease in Clinical Remission With
6-Mercaptopurine: A Breeding Ground for CMV
Pneumonia as Part of a Viral Infection Domino
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Abstract

Cytomegalovirus (CMV) infection is frequently associated with
inflammatory bowel disease (IBD). CMV pneumonitis has been re-
ported infrequently in patients with IBD, while there has been one
such report in a patient with quiescent Crohn’s disease (CD) under
long-term immunosuppressant treatment with 6-mercaptopurine
(6-MP). We present an unusual case of a 24-year-old male, with
fistulized CD in clinical remission under 6-MP, who presented with
fever and increased seropurulent fistulae effusion. Shortly after ad-
mission, he presented nonproductive cough, pancytopenia, elevated
serum aminotransferases, hypoxemia and bilateral pulmonary re-
ticulonodular infiltrates expanding from basal bronchopulmonary
segments towards the hila. Positive CMV IgM/IgG, pp65 antigen
and CMV-PCR confirmed the diagnosis of CMV pneumonitis.
Enterococcus faecium and faecalis were also separately isolated
from cultures of two different, concurrent enterocutaneous fistulae.
Successful treatment included antiviral and appropriate antibiotic
therapy. A subsequent adenovirus co-infection in this patient, dem-
onstrating a viral domino phenomenon, illustrates the difficulty of
establishing a final diagnosis in a complex case.
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Introduction

Cytomegalovirus (CMV) is a frequent cause of morbidity
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in patients with inflammatory bowel disease (IBD), whose
mainstay medical treatment approach involves varying de-
grees of immunosuppressive therapy [1]. CMV pneumoni-
tis is an unpredictable, life-threatening infection especially
in immunocompromised hosts [2, 3]. There have been 13
published cases of IBD complicated by CMV pneumonitis,
10 of which were in patients with Crohn’s disease (CD) [4].
Of these 10, five were on steroid treatment (50%), and all
were on various combinations of mesalazine (5-ASA), aza-
thioprine, cyclosporine A and 6-mercaptopurine (6-MP) [4].
These cases are in line with studies of opportunistic infection
risk in IBD patients, which has been linked to treatment with
immunosuppressive medications (odds ratio (OR): 2.9; 95%
confidence interval (CI): 1.5-5.3) [5].

We report a case of CMV pneumonitis complicating qui-
escent CD, in a patient treated with 6-MP. Furthermore, this
case describes a sequential infection with adenovirus (ADV)
following the diagnosis of CMV pneumonitis (“domino” ef-
fect), an aspect of infection in immunocompromised indi-
viduals that should be considered.

Case Report

A 24-year-old male with quiescent CD, presented with a
4-day history of fever (< 39 °C), rigors and fatigue, while
he also reported an increase in seropurulent fluid effusing
from two known fistulae located in his right lower abdominal
quadrant. His past medical history was significant for CD of
the terminal ileum, as diagnosed histologically 3 years prior.
His treatment over the 6 months preceding admission con-
sisted of 6-MP, and occasional corticosteroids.

On admission, the patient was ill-looking, with a blood
pressure of 110/70 mmHg, heart rate of 68 beats/min and an
axillary temperature of 38.6 °C. Clinical examination was
significant for mild splenomegaly and seropurulent effusion
oozing from the fistulae. Laboratory tests (Fig. 1) were sig-
nificant for increased lactate dehydrogenase (449 IU/L) and
C-reactive protein (11.8 mg/dL). Electrocardiogram, chest
X-ray (CXR) and abdominal CT were unrevealing.

After blood and fistulae culture samples were obtained,
the patient was empirically put on ciprofloxacin 400 mg bid
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Figure 1. Schematic representation of lab values, CMV serology and treatment regimens through the course of disease.

iv and metronidazole 500 mg tid iv (Fig. 1). Twenty-four
hours later, white blood cell count declined (1.3 x 10°L),
and granulocyte colony stimulating factor was started, in or-
der to manage a supposed bone marrow suppression due to
6-MP.

Over the next 5 days, the patient’s condition worsened.
Fever persisted (< 41 °C), he developed nonproductive
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cough and bilateral lung base crackles could be heard on
auscultation. Repeat CXR revealed reticulo-micronodular
infiltrates of the right lung base (Fig. 2A), and subsequent
chest CT confirmed a bilateral ground glass appearance and
small right pleural effusion. Significant pancytopenia and
markedly elevated liver function tests, and mild hypoxemia
were present. The initial viral serology tests performed on
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Figure 2. Patient imaging studies. (A) Chest X-ray on day 5. Reticulo-micronodular infiltrates at the right lung base. (B) Chest X-ray
on day 12. Bilateral reticulonodular infiltrates expanding from basal bronchopulmonary segments towards the hila and upper lobes.
(C) Chest CT scan on day 12. Extensive central bilateral infiltrates, including atelectatic lesions and pleural effusions are depicted

bilaterally.

day 3 (including CMV, Coxsackie, EBV, hepatitis A/B/C
viruses, HIV, HSV1/2 and VZV), and serology tests for M.
pneumoniae, Toxoplasma and Leptospira, came back nega-
tive. Bronchoscopy showed no signs of inflammation, while
Gram, Ziehl-Nielsen, PCP-silver stain were negative, as
were cultures for common and opportunistic pathogens.

Based on clinical examination and given the underlying
IBD and 6-MP immunosuppressant therapy, current differ-
ential diagnosis considered etiologies of abdominal infection
leading to the enterocutaneous fistulae copiously effusing
seropurulent fluid, such as E. coli, Enterococci and Bacte-
roides spp. Respiratory findings were tentatively attributed
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to a possible atypical pulmonary infection (Mycoplasma
pneumoniae, Chlamydia pneumoniae and Legionella pneu-
mophila). Antibiotic therapy was changed to cover the most
likely causative pathogens, while low pulse and borderline
QT-prolongation (QTc: 0.442 sec) despite the patient’s high
temperature, was attributable to the use of moxifloxacin
(which was subsequently discontinued).

On day 8 following admission, the patient’s respiratory
status further deteriorated (arterial blood gases, on room air:
pH 7.44, pO, 54 mmHg, pCO, 23 mmHg, HCO, 17 mEq/L),
and continuous positive airway pressure was introduced to
maintain O, saturation > 90%. At this time, Enterococcus
faecium and Enterococcus faecalis (both susceptible to van-
comycin and teicoplanin) were respectively isolated from
the two separate enterocutaneous fistula cultures taken dur-
ing initial assessment. New laboratory serology was also
positive for Coxiella IgM and rheumatoid factor (104 TU/
mL; reference range < 20 [U/mL).

Given the temperature elevation, accompanying severe
hypoxemia, reticulo-micronodular infiltrates at the right
lung base, elevated serum transaminases, pancytopenia, an
elevated RF, and positive C. burnetti IgM antibodies, the
differential diagnosis included viral pulmonary infections,
along with atypical pneumonia (M. pneumoniae, C. burnetti
pneumonia, non-icterohemorrhagic leptospirosis, Chla-
mydophila pneumoniae and Ricketsiae). Thus, the therapeu-
tic scheme was switched to doxycycline 200 mg uid per os,
ceftriaxone 2 g qd iv, linezolid 600 mg bid iv (to enhance
the therapeutic effect in abdominal tissue and fistulae) and
metronidazole 500 mg tid iv; amphotericin 320 mg/day was
continued to cover against possible fungal superinfection
due to prolonged hospitalization and antibiotic use. Intrave-
nous immunoglobulin 400 mg/kg/day was also initiated as
compassionate treatment of a possible viral illness for which
no confirmatory results were available, given that the patient
did not demonstrate signs of improvement. Furthermore,
based on the presence of pancytopenia, positive C. burnetti
serology and RF (which can be false-positive in systemic
CMYV infection, due to rosette formation from viral-specific
IgM antibodies), we were on alert for evolution of radiologic
findings, in favor of an underlying CMV pneumonitis [6, 7].

Indeed, as the patient’s condition persisted, a repeat
CXR at day 12 showed bilateral ascending reticulonodular
infiltrates expanding from basal bronchopulmonary seg-
ments (from the costophrenic angles) towards the hila and
upper lobes (Fig. 2B). Chest CT scan confirmed extensive
central bilateral infiltrates, including atelectasic lesions and
pleural effusions (Fig. 2C). The above clinical, laboratory
and radiologic findings were strongly suggestive of CMV
pneumonitis; thus, intravenous foscarnet (6 g bid/d) was ini-
tiated. Foscarnet was selected over ganciclovir, due to exist-
ing pancytopenia and effectiveness against possible resistant
CMYV strains [8]. Therapy to cover for atypical pneumonia
was continued until a definitive diagnosis could be reached.
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Additionally, clindamycin 600 mg qid iv and primaquine
were prescribed to cover against a possible emerging super-
infection with PCP, since CMV and PCP commonly co-exist
in immunocompromised hosts [2, 9]; only the former was
initiated due to non-availability of primaquine.

Within 48 h, serum laboratory results showing CMV
IgM(+)/1gG(+), pp65 antigen(+) and CMV-PCR 13,850 cop-
ies/mL were obtained confirming the clinical diagnosis of
CMYV pulmonary infection (Fig. 1).

However, after 5 days of appropriate antiviral therapy,
the patient remained febrile, even as the purulent effusion
from the fistulae ceased. Thus, this round of differential
diagnosis included hospital acquired infection following
bronchoscopy, infection with a resistant CMV strain, ADV
co-infection, or drug-related fever. White blood cell count
exhibited an increase at 6.3 x 10%/L, despite persisting ane-
mia and thrombocytopenia. Antibacterial coverage was al-
tered to cover against frequent hospital acquired pathogens
of our institution, and linezolid was switched back to vanco-
mycin in order to avoid further thrombocytopenia.

Over the next 2 weeks, the patient’s condition mark-
edly improved. However, the ADV antibody screen came
back positive (IgM 28.6 AU (ref. range < 11 AU) and IgG
41.6 AU (ref. range < 11 AU)). Thus, fever was attributed to
concomitant ADV infection. At this point, given the patient’s
restored blood count, persisting hypokalemia and possible
effectiveness against ADV (based on in vitro susceptibility
[10]), antiviral medication was switched to gancyclovir 400
mg bid iv. Finally, the patient was discharged in good health
on day 34, having completed 21 days of antiviral therapy.

Discussion

CMV in CD most frequently manifests as colitis [11]. CMV
pneumonitis has been reported in 10 CD patients, as re-
viewed by Cascio et al (2012), while it is rarer in ulcerative
colitis [4, 12-20]. Hookey et al reported a similar case to the
presented patient, where a 19-year-old student with quies-
cent CD under therapy with 6-MP, developed CMV pneu-
monitis with a favorable outcome [21]. In a later case report,
van Langerberg et al also noted a patient with quiescent CD
under azathioprine presenting with persistent CMV respi-
ratory infection, further complicated with hemophagocytic
syndrome, and finally resolving under ganciclovir and anti-
MAP (Mycobacterium avium subspecies paratuberculosis)
therapy [22]. These two cases were diagnosed with CMV
pneumonitis while CD was in remission, similar to our re-
port.

Immunosuppressant agents such as thiopurines (AZA
and 6-MP) induce myelotoxicity in patients with IBD with
an incidence rate of 4-7%, most frequently during the first
months following initiation of therapy [23, 24]. It seems
that the incidence of infections in this population, due to
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AZA/6MP-induced myelotoxicity is quite similar (6.5%)
[24]. Toruner et al have shown that use of AZA/6MP for
IBD is significantly associated with increased risk for op-
portunistic infection (OR 3.8; 95%CI 2.0-7.0). Interestingly,
AZA/6MP were most commonly related to opportunistic vi-
ral infections such as VZV, HSV, EBV and CMYV, attribut-
able to compromise of T-lymphocytic antiviral activity [5].
We also present a possible association with confirmed ADV
infection in the patient.

Multiple tests can be employed to diagnose CMV in-
fection. Histology/cytology has long been the cornerstone
of diagnosis, since cytomegalic intranuclear (owl’s eye)
inclusions in tissue are pathognomonic for CMV infection
[25]. Rapid CMV culture (shell vial culture, e.g. of blood
samples) has largely replaced this method, along with con-
ventional culture, as a more practical choice with reduced re-
porting time and increased sensitivity [26-29]. Blood culture
has high specificity of 89-100%, but a still low sensitivity
compared to antigen (pp65) and PCR tests, which are now
widely employed [30, 31]. Antigen detection of virus protein
pp65 in circulating leukocytes provides high sensitivity and
specificity in CMV diagnosis; however, skilled personnel is
required, and it is of limited value when the patient is leu-
kopenic [31, 32]. Real-time PCR to detect CMV DNA is a
quantitative technique with great sensitivity, which provides
a good estimate of the systemic viral load and correlates well
with pp65 antigenemia and clinical course [32]. Of note, the
variable subset of immunocompromised patients (e.g. liver
transplant, solid organ transplant, stem cell recipients, HIV)
requires for different levels of measured viral copies/mL to
be set for each group as cut-offs that determine infection sta-
tus, hence complicating diagnosis. Although serologic tests
also have relatively high sensitivity and specificity [33], they
were not helpful in this case with respect to early virus de-
tection, since 7 days following the onset of symptoms CMV
IgM antibodies remained negative. Possible explanations
for this include: 1) antibody measurement at an early stage
of the course of infection and 2) inability of the immuno-
compromised host to mount an adequate IgM response. A
delay in the culmination of the antibody response has been
previously described in immunocompromised individuals
infected by CMV [34].

Commercially available enzyme-linked immunosorbent
assay, indirect fluorescent antibody test and complement fix-
ation test may show false-positive results or cross-reactivity
when samples are positive for rheumatoid factor (RF) [35].
The issue of cross-reactivity between infections, especially
when clinical manifestations are similar remains to be further
resolved. Samples from patients infected with Mycoplasma,
Chlamydia, Legionella, Leptospira, and Coxiella burnetti
are frequently RF-positive [36]. Several studies [14, 37-42]
imply cross-reactivity, while in certain cases the persistence
of antibody from previous infection cannot safely be ruled
out [43]. A combined IgM and IgA determination method
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for C. burnetti has been shown to improve the specificity in
the diagnosis of acute Q fever with no cross-reactivity with
the sera of patients with CMV and Ebstein-Barr infections,
although cross-reactivity was observed with M. pneumoniae
and Bordetella pertussis infections [42]. In our case, by uti-
lizing a series of methods we confirmed the clinical diagno-
sis and monitored therapeutic efficacy. Interestingly, CMV
viral load estimated by real-time PCR at the time of diagno-
sis was 13,850 copies/mL, and was markedly reduced to 700
copies/mL following 11 days of antiviral therapy (Fig. 1).

ADV infections are most commonly reported in the
transplant population, particularly in allogeneic hematopoi-
etic stem cell recipients, reaching an incidence of 5-89%
[44-47]. Mortality rates associated with ADV infection
among transplant recipients range from 2 to 70% [47]. ADV
co-infection is common with Candida, CMV and bacterial
infection [48]. To our knowledge, this is the first case of
ADV infection to be reported in the presence of concomitant
CD and developing CMV pneumonitis. The presentation of
a “domino” ADV infection in a clinically improving, albeit
persistently febrile, patient was in accordance with our expe-
rience in other immunosuppressed patients.

Conclusion

The presented patient demonstrates the difficulty of setting
the final diagnosis in a complicated case. Early diagnosis of
CMV pneumonitis requires a high index of suspicion in de-
teriorating febrile patients, in the presence of pancytopenia,
elevated serum liver enzymes, hypoxemia and ascending-
bilateral chest infiltrates, especially when accompanied by
positive rheumatoid factor and/or C. burnetti serology. Di-
agnostic confirmation of CMV infection (virus-specific IgM
antibodies, pp65 and PCR) may come later on, making the
early recognition/management of respective cases an impor-
tant approach to consider, especially among immunocom-
promised patients. Finally, among the immunocompromised
population, a “domino” effect in the emergence of consecu-
tive infections should be anticipated; this calls for the treat-
ing physician to be alert and astute so that new infections are
promptly diagnosed and managed.
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